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Objective To repeat and update our previous evaluation (2005) of Europe's national pandemic influenza preparedness plans and assess the progress that has been made. Methods We assessed published national pandemic influenza preparedness plans from the European Union countries, from the two acceding countries (Bulgaria and Romania) and from Norway, Switzerland and Turkey. Plans were eligible for inclusion if formally published before 30 September 2006. We referred to WHO guidelines and used a systematically applied data extraction form. We considered plans in relation to border control measures, antiviral drugs and vaccines. Findings Twenty-nine countries had plans that were included in the analysis, compared with 21 countries in 2005. Substantial differences existed in countries' plans for border control measures, and many plans diverged from WHO guidelines. Likewise, countries' plans on antiviral drugs and vaccines varied and operational planning remained weak. Conclusion Although progress has been made in the completeness of plans, problems remain unsolved regarding national plans' divergence from international recommendations, persisting strategic incoherence and operational limitations in relation to potentially scarce resources. Border control plans also show gaps and inconsistencies, and these are likely to be politically volatile during a pandemic.
Introduction
With the emergence of the H5N1 avian influenza virus in Asia and outbreaks on the European continent and elsewhere, concerns about a human influenza pandemic are growing. In April 2005, WHO expressed concern about the general lack of global preparedness for pandemic influenza, 1 and updated its 1999 global influenza preparedness plan to outline the components that each country's plan should include to ensure an effective response. 2 The Ministerial Meeting and Donor Conference that took place on 6-8 December 2006 in Bamako, Mali, drew attention to the urgent need for international organizations and the donor community to share emerging good practices, notably those coming from Europe, in order to guide the global response. 3 In 2005, WHO published a checklist to facilitate preparedness planning. Its aim was to maintain essential services, to reduce disease transmission and the socioeconomic consequences of a pandemic and to minimize cases, hospitalizations and deaths. 4 The European Commission (EC) updated its planning in line with the revised WHO definitions of pandemic phases and the creation of the European Centre for Disease Prevention and Control (ECDC). A subsequent WHO document 2 urged every country "to develop or update a national influenza preparedness plan" and suggested that "each national authority should play its part towards achieving the international harmonization of preparedness measures".
We previously analysed European national strategic preparedness plans for pandemic human influenza published before November 2005. This study's findings showed considerable variation between different countries' plans, and important gaps in many. 5 These differences and gaps included border control issues, antiviral drugs and vaccinesall issues that are likely to test health systems' responses because of scarce resources or the need for international coordination, coherence and cooperation. During the Austrian Presidency of the European Union (EU), January to June 2006, these issues were predicted to be particularly politically sensitive by policy-makers. We repeated our evaluation of national preparedness plans in Europe to assess progress made between November 2005 and November 2006, and analyse these three important strategic planning elements.
Methods
We sought plans from the 25 EU countries, the two acceding countries (Bulgaria and Romania), and three non-EU countries (Norway, Switzerland and Turkey). We evaluated each plan by methods similar to those described above, using the WHO checklist 4-6 but expanding our assessment of the three areas of strategic interest. 2, 7, 8 Plans in the public domain were identified and sourced through the ECDC, WHO, internet-based searches and countries' health ministries. Plans were eligible for inclusion if formally published before 30 September 2006. All plans not available in either English or French were translated into English by public health specialists fluent in the original language.
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We assessed national strategic plans and, where clear links were documented, national operational plans. A data extraction tool was designed, piloted, modified and finalized. We selected variables with particular reference to WHO guidelines on vaccines, antiviral drugs and border control, and used 142 criteria to assess plans. We also recorded priority populations for antiviral drugs and vaccines, whether the sizes of populations were defined (and if so, what these sizes were) and whether certain populations were ranked more highly than others in terms of favoured access. We recorded antiviral stockpile sizes if mentioned. Preparedness plans were scored independently by two researchers; where differences arose, agreement was reached through review and discussion.
Results
We identified 29 plans from a range of sources ( 
Border control
Strategic planning in relation to border control varied in terms of completeness of issues considered and approaches discussed ( Fig. 1 ). Travel restrictions, for example, were anticipated by 16 countries, whereas two countries explicitly advised against such measures. Notably, five countries envisaged an absolute ban on cross-border travel, while 16 countries expressed an intention to follow WHO travel advice. Only a minority of plans detailed the legal foundation for possible restriction of cross-border population movements.
The need for information and guidance on travel was widely acknowledged. However, planning for implementation of travel-related public health measures was less coherent. Many countries diverged from WHO guidance; for example, 17 countries favoured the introduction of specific entry screening measures. 9 Two countries planned to use thermal screening, and four planned to screen for symptoms. Although WHO Only nine countries had plans that addressed how travellers on board international conveyances from affected areas would be managed. Eight recommended separating sick travellers from others, and four aimed to provide masks to passengers, crew members or both. Border quarantine was advocated by 11 countries, mostly for travellers en route from an affected area, but most acknowledged that this strategy would be limited in scope. Thirteen countries addressed the issue of imported goods during a pandemic, with most referring to restrictions on poultry imports.
Only about half of the countries explicitly planned to coordinate their strategies with those of neighbouring countries.
Vaccines
All but one country had plans for pandemic vaccination; Fig. 2 highlights the key issues of these plans. Broadly, plans included details on sourcing vaccines, on which populations should be vaccinated first and on provisions to distribute and administer vaccine. Eighteen countries stated explicitly that they planned to vaccinate their whole population. Only three countries did not stipulate groups to be given priority when vaccine is in short supply.
The definition of priority groups was broadly consistent, with health-care workers named as a priority group in 26 countries. "Essential" workers were given priority in 23 countries, and 19 countries prioritized older people and populations at risk of serious complications. In practice the groups given highest priority were health-care workers in 16 countries, essential workers in four countries and people at risk of serious complications in three countries. Eight countries that defined priority groups for vaccination did not rank them explicitly. Sixteen countries estimated the size of priority groups. Some plans specifically prioritized vaccination of children, employees and people thought likely to pose a risk to vulnerable groups. Most plans explicitly prioritized groups in order to maintain health-care services and societal functions and to protect those at highest risk of death, yet the ethical reasoning for priority-setting was rarely explicit (Box 1).
Vaccination strategies revealed important gaps. A minority of plans referred to or included operational guidelines for factors such as provisions for vaccine storage, distribution mechanisms and vaccine administration. Only three countries referred to existing generic plans for mass vaccination. Nine countries described how vaccine will be delivered to priority groups, including four that stated the need for local administrations to determine in advance which individuals should be vaccinated first. Few details were provided on who would be responsible for vaccination and where it would be done.
The plans of Belgium, France, Germany, Hungary, Italy, the Netherlands, Romania and the United Kingdom stated that these countries are capable of manufacturing vaccine. Four countries (Denmark, Norway, Sweden and Switzerland) intended to develop vaccine production capacity. Twenty-one countries planned to secure vaccine prepurchase agreements, and four countries said such agreements were already in place. Five explicitly indicated that they have arranged to buy H5N1 vaccine; two countries, Finland and Switzerland, had placed orders for vaccine to cover their entire population. 
Antiviral drugs
Although most countries had antiviral strategies, these varied considerably ( Fig. 3 ). All countries but one advocated the use of antiviral drugs for treatment.
Although treatment was generally clearly defined, use of antivirals for prophylaxis was less so. For some plans, distinctions between pre-exposure and post-exposure prophylaxis often were not clear. Just over half of the countries planned to supply antivirals for early containment, and 20 recommended specific treatment and prophylaxis strategies for animal workers. Five countries anticipated a need to supply antiviral drugs to their citizens abroad.
Plans for dosage and duration for treatment and prophylaxis were generally consistent with manufacturers' recommendations. Twenty-two countries specified which antivirals they intended to use, with half advising the possible use of M2-membrane protein inhibitors (amantadine and rimantadine) in addition to neuraminidase inhibitors (oseltamivir and zanamivir) for prophylaxis or as a second-line drug.
Treatment was explicitly given priority over prophylaxis by 15 countries, which mostly outlined plans for antiviral use according to WHO pandemic phase. They noted that in phase 6, prophylaxis probably will not be feasible and might Research European national strategic plans for pandemic influenza Sandra Mounier-Jack et al.
Box 1. Ethics and priority-setting
An influenza pandemic will raise many ethical challenges, including allocation of scarce resources and the needs to balance individual freedom against the common good, economic losses against the need to contain the disease, and health workers' duty to provide care against self-interest. a,b Although national preparedness plans provide an important opportunity for transparent communication with the public, most of those examined for this analysis failed to discuss these issues. Plans usually stated that their goal was to decrease morbidity and mortality and ensure that society still functions. However, the lack of ethical reasoning, especially regarding resource allocation, might cause confusion when policies and practices need to be justified to an anxious population. Finland and Norway discussed ethical concerns and expressed differing views. The Finnish plan suggested that beyond early containment of the disease, "long-term preventative medication with antivirals of essential personnel would not be justifiable and would create a feeling of unfairness within the population". The Norwegian plan stated that "health care personnel who are continually exposed to the disease [should] receive the highest priority because they are crucial in providing care for a greater number of patients and because they have a higher risk of being infected." result in drug resistance. The other countries did not distinguish between use of antivirals for treatment and prophylaxis.
Priority groups for antiviral treatment were stated by 19 countries, 16 of which indicated the size of these groups. Seventeen countries planned to treat patients at the greatest risk of complications. Patients with severe disease and complications were top-priority in eight countries, while health-care workers were top-priority in two countries. France and Switzerland suggested that they had sufficient stockpiles to treat all patients.
Twenty-two plans advised offering pre-exposure prophylaxis; of these, 21 suggested health-care workers as recipients, and 17 suggested essential workers. Only 12 countries explicitly ranked priority groups for prophylaxis. Some plans discouraged seasonal use of antivirals because this would rapidly deplete stockpiles. Norway prioritized prophylaxis for continuously exposed health-care workers over treatment of sick patients in order to maintain a functioning health service.
Twenty-five plans recommended post-exposure prophylaxis. Thirteen stated that this strategy should be used only in the early phases for contacts of cases and exposed animal workers. Only one country estimated the number of contacts who might need antiviral drugs.
The operational management of antiviral storage, distribution and administration remained underdeveloped in most plans. Sixteen countries planned to devolve all or parts of these responsibilities to local administrations. Only 13 mentioned distribution centres such as influenza pandemic centres, hospital pharmacies and community pharmacies, but these were not discussed in detail. Few plans mentioned the need for prescriptions. Eight plans addressed the need for security measures at antiviral drug distribution centres.
Most plans stated an intention to stockpile antiviral drugs, with 14 plans noting that a stockpile had been secured. Eleven plans quantified their existing stockpile and nine defined a target stockpile, usually assuming an attack rate of 25-30% of the population.
Discussion
Europe became better prepared for pandemic human influenza than it was before the study period. 5, 6, 10, 11 Between November 2005 and November 2006, more countries published national strategic plans, and many countries and international agencies (such as the ECDC) have made considerable efforts to support planning through regional workshops, country visits and analyses of preparedness status. 12 An increased number of plans consider an early containment strategy that offers prophylaxis to contacts and discuss the need to protect people who work with animals. Clarity and links to operational implementation also have improved. More countries prioritize the use of antivirals for treatment and prophylaxis, enhancing strategic clarity.
A recent World Bank report emphasizes the need for clear procedures and systems to manage rapid reporting and responses to human influenza, notably to ensure a rapid containment response. Our findings show that even in Europe, which may be better prepared than some regions, 3 considerable gaps and inconsistencies persist and several areas of operational planning have not been addressed. For example, only half the countries have developed storage, distribution and administration strategies for vaccines and antivirals. The issue of how to deliver antivirals within 48 hours to individual patients remains largely unresolved. The recent increase in national antiviral stockpiles by many countries perhaps highlights this gap. Many countries are devolving responsibility to local administrations but providing little guidance. Consequently, they risk inconsistencies in practice, inequalities in provision of goods, chaotic service responses and public anxiety during a pandemic.
Likewise, although most countries have prioritized groups for vaccination and antivirals, details of how these policies would be put into action are still scarce. Plans do not always specify types of antiviral drugs to be used, and drug resistance is a concern with monotherapy. 13 If international policies change in response to this risk, delivery systems need to be even more robust. The size of priority groups is often unclear because their scope is not clearly defined. Additionally, groups are often much larger than the actual (or intended) stockpile could accommodate. Some countries attempt to resolve this issue by building stockpiles large enough that prioritysetting is not an issue, but use of antiviral prophylaxis is likely to deplete stocks quickly. For example, our analysis of whether four countries have sufficient publicly acknowledged antiviral stockpiles to meet the needs stated in their plans suggest that shortfalls will occur ( Fig. 4) , despite assumptions that probably underestimate demand.
Governments need to balance policy in the face of uncertainty. Although considerable funds have been committed to stockpiling antivirals, many No. of countries 30 countries may have insufficient supplies. Moreover, if resistance emerges rapidly, then the expected public health benefits might not accrue. The ability of combination therapy to prevent resistance remains debatable, 14 although the ineffectiveness of adamantanes in preventing transmission, the rapid development of resistance to these drugs and probable associated harms imply that neuraminidase inhibitors will require supplementation with other drugs. 15 However, combination treatment would further stretch resources and compound logistical challenges. If vaccine development cannot take advantage of the window of opportunity offered by antiviral drugs, further concerns arise. An effective vaccine is unlikely to be available for 3-6 months after a pandemic begins. Even if it can be made quickly enough, 16 demand will outstrip supply. Six billion people worldwide could benefit from protection, but manufacturing capacity is currently about 300 million doses. Recent findings showing cross-protection with influenza virus from avian to human strains 17, 18 have led some countries to stockpile H5N1 vaccine in the hope that it could offer protection against an emergent pandemic strain.
Across Europe, plans for border control measures are inconsistent, especially in relation to screening practices and travel restrictions; such plans frequently diverge from WHO guidelines. These inconsistencies might reflect a lack of evidence. Recent research suggesting that very strict travel measures might delay a country's exposure to a pandemic may also have affected plans. 19, 20 In view of the political volatility attached to differences in national approaches, increased coherence is advisable.
In preparing for the next pandemic, governments face challenges that are beyond their purview and over which they have little control. Important lessons have been learned from SARS, and the international governance structure of public health has improved, particularly in surveillance capacity, coordination and cooperation. However, response capacity and coherence remain relatively weak. These problems arise because risk management, even more than risk assessment, remains under sovereign states' control 21 despite the authority provided through the new International Health Regulations. 22 For example, Indonesia recently stopped sharing human genetic samples of H5N1 with foreign laboratories because its government wanted to retain control of the intellectual property rights of the virus strain 23 and secure early public health protection for its citizens. The potential delays in vaccine production that could result from such unilateral action could have far-reaching implications testing assumptions about global solidarity. 24 Our evaluation's limitations are similar to those of our previous study. 5, 6, 25 Although our survey provides only a snapshot, it is based on a similar analysis from a year earlier so that changes and advances can be documented. Our results, as with earlier findings, agree largely with analyses done by other investigators using different methods. 12,15,26 A second limitation is that plans are only one element in a preparedness strategy, albeit an important one. By revisiting plans after a year, we have at least shown that policymakers have addressed some previously neglected issues. A further limitation is the subjective nature of our assessment. We have tried, through independent review, to address this issue. However, variations in format, terminology and API, active pharmaceutical ingredient.
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Fig. 4. Potential demand and stockpiles for antiviral drugs for four European Union countries
1 000 000 language mean that any evaluation of plans must be subjective. Governmental commitment across Europe in preparing for a pandemic seems strong, and Europe has strengthened its plans since our last evaluation. However, the remaining gaps and inconsistencies need urgent attention.
Although pandemic influenza will test health systems in many unforeseen ways, coherent regional planning should ensure that responses are coordinated, evidence-based and coherent in order to effectively protect public health. ■ Funding: This work was undertaken through an unrestricted educational grant from F Hoffmann-La Roche.
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